Background: To date, the HIV epidemic in Mexico has been concentrated mainly among men who have sex with men, butheterosexual transmission, particularly to women, is increasingly important. This study examine gender differences in socio-demographic characteristics and risk behaviors of HIV positive individuals in Mexico City. Methods: We analyzed data from a cross-sectional survey of 1,490 clinic patients (male:female ratio 8:1) with HIV inMexico City in 2010. We examined socio-demographic characteristics, risk behavior, and history of HIV infection.From multivariate non-linear probability (probit) models we calculated predicted probabilities by sex of several outcomes: marginalization, demographic and sexual risk behaviors. Results: Significant differences were found between men and women. Multivariate models suggest that women had lower schooling levels; were less likely to have been employed in the past month and earn more than the minimal wage; more likely to have children, to have been sexually abused, to never have used condoms and to report having been infected by a stable partner. Additionally, women were less likely to report having a partner with a history of migration to the USA and to have engaged in transactional sex. Conclusion: Significant differences exist between men and women with HIV in Mexico City in terms of their socioeconomicand behavioral profiles, which translate into differences in terms of exposure to HIV infection. Women face social and economic vulnerability while men tend to have riskier sexual behavior. Gender issues must be approached in prevention and treatment efforts, using diverse methods to target those most vulnerable and at risk.
Background
In Mexico, like much of Central and South America, the HIV epidemic is defined as concentrated [1] . Nationally, prevalence is low (about 0.3 %), but ranges from 10 to 17 % among men who have sex with men (MSM) and from 5 to 8 % among intravenous drug users (IDUs) [1] [2] [3] . Higher than average prevalence is also seen among sex workers, transgender, transsexual and transvestite persons and prison inmates [4, 5] . Of the 220,000 people estimated to be infected with HIV in Mexico, almost two thirds are MSM [1, 2] .
However, heterosexual transmission increasingly plays an important role in the epidemic in Mexico, accounting for about 50 % of new infections by 2010, compared with 10 % in the early years of the epidemic [3] . Similarly, male to female mortality ratios have shifted from 12:1 before 1988 to 4.9:1 in 2012 [6] . Both global and local explanations have been offered for this trend, which is not unique to Mexico. Among them, the Pan-American Health Organization (PAHO) concluded that women are more vulnerable to infection, both biologically and socially, while men tend to be at a greater risk due to "pro-active" behavior [7] .
Women in Mexico are vulnerable to HIV infection mainly as a result of unprotected sex with stable partners, who are at risk through unprotected sex with multiple or high risk partners, particularly other men [8] [9] [10] . Migration also plays a role in the epidemic, primarily through young men migrating to the U.S. This type of migration is linked with adopting more risky behaviors, social isolation and seeking comfort in new sexual partners [11, 12] , which has implications for partners at home -most of them women. When men return home, after unprotected sex with casual partners in the U.S., condom use with their partners is very low [13] [14] [15] .
Intimate partner violence (IPV) is also an important factor in the spread of HIV to women in stable relationships, by reducing women's ability to negotiate condom use and also by increased transmission risk from sexual IPV [16] [17] [18] [19] . In Mexico, 47.1 % of women have experienced some form of IPV, of which 29.9 % was physical or sexual [20] .
In Latin America, high HIV prevalence among MSM, combined with low risk perception and poor availability of information and access to preventive services due to stigma, lead to increased risk [21] . Despite some evidence of more consistent condom use among MSM [22] [23] [24] , greater risk has been attributed to increased partner concurrency, longer periods of new partner acquisition and greater age variation in partnerships [25] . Bisexual and non-gay identifying MSM, more common in cultures with high levels of stigma about homosexuality, are at higher risk of HIV because of a complex array of factors: in particular, poverty, stigma, drug use and sex work [26] . Male-to-female transgender individuals are particularly stigmatized leading to an increase in risky behavior, including sex work, unprotected sex and needle sharing for the purpose of using illicitly obtained hormones [4, 27] .
Despite extensive literature documenting patterns behind the HIV epidemic in Mexico, we have little evidence about gender differences in HIV risk behaviors. The purpose of this study is to describe gender differences in socio-demographic characteristics and risk behaviors of a large, representative population of HIV positive individuals receiving care and treatment in Mexico City. With improved understanding of the differing characteristics, risk factors, and behaviors between men and women in this population, both preventive and treatment services can be tailored to improve outcomes.
Methods

Data collection
This study examines cross-sectional data collected at the Clinica Especializada Condesa The CEC is among the largest outpatient clinics in Latin America specializing in HIV/AIDS. It provides medical care for HIV-positive uninsured Mexicans at no charge. At the end of 2011 it had more than 6,500 active patients and carried out about 5,600 consultations per month. According to CEC estimates, 40,000 people were living with HIV in the city in 2012 (17 % of the national total) and there were roughly 2,800 new infections in 2013 (30 % of all new infections in Mexico) [28] .
During the data collection period, all patients in the CEC waiting rooms were invited to participate in this study. Trained INSP personnel explained the study orally and in writing. Oral informed consent was documented, and no record of names was kept of those who did or did not participate, to ensure confidentiality. Following informed consent, participants completed a questionnaire in Spanish using the Audio Computer Assisted Self Interview (ACASI) method. Participants used a touchscreen computer to view and answer questions while also listening to a pre-recorded audio file with the same information.
Individual-level data was collected on socio-demographic background, ethnicity, risk behavior and sexual practices, history of infection, sexual violence, social support [29] , self-placement on the social ladder [30] , knowledge of HIV, and alcohol and/or drug use at sexual encounters. During the implementation of the survey, study staff was on hand to answer any queries and to provide support to interviewees. Participants could decline to answer any question at any time.
Sample
In order to have a consistent analytical sample through all the analysis, we excluded participants for whom data was incomplete in any variable of interest. The final analytical sample included 1,490 participants (1,326 men and 164 women), around 85 % of the total sample. 112 men and 155 women were excluded. We found differences between those individuals included in the analysis and those who were excluded. The final analytical sample was characterized by a higher percentage of men, a higher percentage of employed individuals, a lower percentage of people self-identified as gay or lesbian, a higher percentage of people self-identified as heterosexual, and a higher proportion of single people. These differences and their implications on the conclusions will be discussed in the discussion section of the manuscript.
Measurement
Dependent variables
We analyzed the following socioeconomic characteristics as dependent variables: marital status (married/cohabiting vs. any other); number of children (having at least 1); whether they were living alone at the time of the interview; employment status during the past month; wage (more than the minimal wage vs. less); higher educational level (having completed high school level or higher); lower educational level (6 years or less); and an index of social support based on the Duke's functional questionnaire of perceived social support -previous studies have shown the validity of this questionnaire for the Mexican population [29] . The respondents were classified into two groups: low social support (score between 0 and 31), and high social support (score between 32 and 55).
We also analyzed the following sexual behaviors and characteristics as dependent variables: sexual identity (heterosexual vs. gay/lesbian or bisexual); whether the presumed route of HIV infection was by a stable partner; age of first sexual intercourse; and number of sexual encounters in the previous month. Dependent variables related to sexual violence and risk behavior history before HIV diagnosis included: experience in transactional sex (ever); frequency of condom use at sexual encounters (never vs. sometimes, frequently, almost always, always), alcohol or drug use at sexual encounters (never vs. sometimes, frequently, almost always, always); and history of sexual abuse (at least once). Finally, prior migration to the U.S. and prior incarceration were also analyzed as dependent variables.
Control variables
All models were controlled for the following socioeconomic and risk characteristics: sex, age, indigenous status, living alone, marital status, number of children, educational level, employment status during the past month, prior incarceration, prior migration to the U.S. Sexual identity was included as a control variable in all the models with socioeconomic variables as dependent variables. When any of these control variables was a dependent variable in the model, it was nor included as control.
Other variables included in the descriptive analysis (differences of means)
In addition to the dependent and control variables described before, the following variables were not included in the regression analyses, but were included in the comparison of means between men and women presented in Tables 1, 2 and 3. We asked the participants their relative position on the social ladder as they perceive it. The social ladder depicts nine positions and respondents classify themselves with respect to their social environment. We classified their responses in three categories: positions I to III as low, positions IV to VI as middle, and positions VII to IX as high [30] . With respect to history of HIV infection, we analyzed information on the presumed route of HIV infection (blood transfusion, sharing syringes, sex without condom, condom failure), other characteristics of the person who presumably infected the patient (military/police, prisoner, migrant to the USA), and the reason for getting an HIV test (unprotected sex, tested while hospitalized, medical advice, requested by employer). Finally, an additional measure of sexual behavior included was prior sexual experience with men/women only vs. with both men and women.
Analytical strategy
Descriptive socio-economic and demographic backgrounds as well as the history of HIV infection, and of sexual violence and risk behavior before HIV diagnosis by sex are presented and tested for statistical differences. For categorical variables, chi-square tests were performed to determine statistical independence between men and women in at least one category. Similarly, we used t-tests to determine independence in continuous variables.
Tests for gender differences in a multivariate context were performed modeling the variable sex (male/female) as the primary predictor of marginalization and risk indicators using multivariate, non-linear probability (probit) models. From this models we estimated adjusted probabilities and confidence intervals [95 % CI] for two types of outcomes variables:
a. Eight marginalization indicators: marital status (cohabiting or married), having at least one child, living alone, employment status during the previous month, income level (greater than or equal to the minimum wage in Mexico City [31] ), level of education (high school or higher and 6 years or less), and perception of high social support. b. Ten variables related to risk behavior indicators include: sexual identity (heterosexual vs. other), infected by stable partner, age of first sexual intercourse, number of sexual encounters in the previous month, ever engaged in transactional sex, used condom before HIV diagnosis (never vs. at least sometimes), alcohol use before sexual encounters (never vs. at least sometimes), sexual abuse at least once, previous migration to the U.S., and prior incarceration.
The analytical strategy consists on predicting adjusted probabilities of each outcome of interest by sex, while holding all covariates at their mean levels. This strategy was implemented using the margins command in Stata. All analyses were performed using Stata SE 13.1 software [32] .
Results
Of the 1,490 participants, 1,326 (89 %) were men and 164 (11 %) women. The average age of 35 years (Table 1) , and the male:female ratio was 8:1, which is consistent with the total population of the CEC (7.7:1) at the time of the survey.
In bivariate analyses (Table 1) , we found several statistically significant differences (p < 0.05) between men and women. Seventy-three percent of men had 10 or more While 88 % of men were childless, only 18 % of women reported not having children. Speaking an indigenous language (a commonly used proxy for extreme social vulnerability in Mexico) was more common among women than men. Living alone was more common among men than women. Further differences were found in terms of labor and social placement outcomes. First, 75 % of men indicated having worked during the past month, and among them an average monthly salary of US$392 was reported. In comparison, 67 % women worked during the past month, with an average monthly salary of US$172. On the other hand, 72 % of men perceived having high social support vs. 62 % of women, and 74 % of men placed themselves between tiers VII and IX of the social ladder vs. 46 % of women.
In terms of contextual and sexual risk factors we found that previous migration to the USA was significantly higher among men than women. In terms of sexual identity, 80 % of men reported being homosexual vs. 91 % of women reported being heterosexual. Table 2 displays crude differences related to selfreported HIV history. We found no significant gender difference in unprotected sex as the presumed mechanism of infection. However, women were significantly more likely to have been infected via blood transfusion or sharing syringes and less likely to have been infected due to condom failure (3.1 % vs. 12.1 %). Significant statistical differences were found in other characteristics within this dimension: women were significantly more likely to have been infected by a stable partner, by a partner with military/police background or imprisonment background, though less likely by a partner with a history of migration to the U.S. Women were more likely to have been tested because they found out that their partner was HIV positive, and only 8 % were diagnosed during pregnancy. Furthermore, in Table 3 we explore crude differences in terms of sexual behavior and other HIV risk factors before their HIV diagnosis. Men were significantly more involved in transactional sex than women: 19.4 % of men vs. 3.9 % women had paid or received money for sex; and among men, 90.5 % reported that the transaction involved other men. Condom use was less frequent among women. Women were less likely to use alcohol at sexual encounters. Additionally, no differences in percentage of sexual abuse; however women reported more occurrences of it. Mean age at first abuse was younger for men. No difference in the average of sexual encounters in the last month was identified.
In Figs. 1 and 2 we show the results of the second part of the analysis. We estimated adjusted probabilities of occurrence of selected socioeconomic characteristics, sexual behaviors and other HIV-related risk characteristics, by sex. Our results show that while the HIV epidemic among men is linked mainly to sexual risk behavior, the epidemic among women is mainly linked to social and economic vulnerability and marginalization.
First, we show that adjusting for other demographic, socioeconomic and sexual identity characteristics, HIV- infected women are more likely to be married or living with a stable partner, and more likely to have children. Similarly, HIV-infected women have a lower probability of having been employed in the past month than men; and among those employed, women are less likely to earn more than the minimal wage than men. At the same time, HIV-positive women are significantly more likely to have primary or lower level of education, and less likely to have high school or higher level of education than men. The picture is completed in Fig. 2 , where we present the adjusted probabilities of sexual and other HIVrelated risk characteristics. Women are significantly more likely to report being heterosexual than men and also more likely to report being infected by a stable partner. Men report a younger age of first sexual intercourse. The likelihood of having been engaged in transactional sex is significantly higher for men than for women. Women were more likely to never have used condoms before HIV diagnosis and more likely to never have used alcohol at sexual encounters before diagnosis. The adjusted probability of having been sexually abused is significantly higher for women than for men. Men were more likely to have previous experience of both migration to the U.S., and imprisonment than women. Fig. 2 Adjusted probabilities from probit models to selected sexual and other risk characteristics by sex. Footnote: **p < 0.01 and *p < 0.05. The figure shows estimated adjusted probabilities of occurrence of selected characteristics. All models were controlled for the following socioeconomic and risk characteristics: sex, age, indigenous status, living alone, marital status, number of children, educational level, employment status during the past month, prior incarceration, prior migration to the U.S. Sexual identity was included as a control variable in all the models with socioeconomic variables as dependent variables. When any of these control variables was a dependent variable, it was nor included as control in the model
Discussion
Our results highlight the key structural differences between HIV-positive men and women in Mexico City. Our results are consistent with the hypothesis that the HIV epidemic in Mexico is not one, but two different epidemics: one linked to sexual risk behavior among MSM with relatively high levels of education and low levels of poverty, and a different one among women explained by social vulnerability and economic marginalization. Women in this study are particularly vulnerable in socio-economic terms, while men demonstrate riskier behaviors. Women were more likely to have children, which, in combination with lower levels of formal employment, salary, and lower self-placement on the social ladder points to significant socio-economic vulnerability for both the women and their children.
To our knowledge, this is the first study on gender differences among HIV/AIDS patients in large urban settings in Mexico. Although there is large body of literature addressing these aspects among sex workers, injecting drug users and their partners, and partners of migrants in rural communities, almost no study has been published on women from the "general population" and their risk to get infected with HIV in Mexico. This topic has been well documented in the US with comparable results, more prominently through the body of research recently described as the "vulnerability paradigm" [31] which described the vulnerable position of women towards HIV infection compared with men, as a result of biological differences in susceptibility, sexual autonomy and power dynamics between men and women [33] [34] [35] [36] [37] .
The study was based in an HIV clinic for the uninsured population, which includes the roughly 50 % of the population with lower socioeconomic status in Mexico. However, while male participants had salaries only marginally less the national average (US$411/month, [38] ), women's average salary was less than half of men's. The proportion of participants who speak an indigenous language (7.38 %) is five times higher than that of Mexico City's general population [39] , and for women it is almost eight times higher, highlighting the even greater vulnerability of indigenous women who migrated to the national capital.
Women in rural communities have been found to be particularly vulnerable due to unprotected sex with stable partners, citing many reasons for not negotiating condom use [14] . Women in Mexico City may face the same problem -female participants were significantly less likely to use condoms and had a greater (self-reported) probability of acquiring HIV from a stable partner, which may reflect their difficulty negotiating condom use in stable relationships.
Female participant's vulnerability is further demonstrated by the greater amount of sexual abuse they have suffered. IPV is a known factor in women's vulnerability to HIV [8, 16] and though not all forms of IPV were assessed, women reported that the perpetrator of sexual abuse was more likely to have been a partner, or someone well-known to them. Furthermore, they were more vulnerable to infection by military/police men, or former prisoners. Previous studies have found high levels of unprotected sex with other men among the male partners of HIV positive women [9] . The risk behaviors of male partners of women in the study were not assessed, but 7 % of male participants reported having sex with men and women. A previous study of MSM in Mexico found that 17.6 % self-identified as bisexual and 41 % reported previous sex with women [7, 10] .
MSM are known to be at greater risk of HIV for several reasons [9] . Almost 90 % of men in this study were MSM, and despite more consistent condom use than women, 50 % reported never using condoms before diagnosis, a substantial risk for MSM, the group among which HIV prevalence is highest in Mexico. Men demonstrated higher risk behavior in reporting greater involvement in transactional sex. Migration, another known factor in increasing risk behavior [11] , was more commonly reported by men than women -both in terms of personal history and of the person who they reported to have infected them.
The study was limited by its cross-sectional design, allowing for only statistical associations rather than causal inferences to be made, and by the fact that all behaviors were self-reported. Our results may thus be subject to bias and measurement error, particularly in relation to the source of infection. A larger percentage of women were excluded from the study due to missing data. The reason for this is unknown, but anecdotal information from the field during data collection suggests that it may reflect increased time pressure for women and the feeling of decreased ability to complete the questionnaire due to higher illiteracy, impacting women's ability to complete the survey, which may have excluded some of the most vulnerable women, thus potentially biasing downwards the difference between men and women found in the analysis. This implies that our results are likely a conservative estimation of the social vulnerability of women in this study.
Though the information was treated as confidential, characteristics such as drug use and sex work may have been under-reported due to fear of legal implications. Information on experience of sexual violence may also be under-reported due to its distressing nature. However, we do not expect that these possible biases would be systematically different between men and women.
Despite these limitations, this study has shed light on differences by gender in the HIV epidemic in Mexico City and suggests that there are two epidemics in Mexico, pointing to the vulnerability of women and the risky sexual behavior of men. Identifying factors contributing to both vulnerability and risk will help guide both prevention and treatment efforts. MSM are particularly at risk, and prevention strategies should continue to target this group, focusing on risk reduction, particularly greater use of condoms and HIV testing for earlier diagnosis and linkage to care and treatment. Sex workers and migrants appear to be particularly important subpopulations in prevention strategies.
The strategies to address the epidemic among women need to be different. Universal HIV testing for pregnant women and easy access to testing for all other women should probably be a central component of the strategy. Additionally, finding effective ways to increase awareness among women of the risk of HIV and higher access to preventive methods such as condoms and HIV testing for those without a stable partner, should also be a priority. Perhaps more importantly, there is an urgent need to encourage men living with HIV to disclose to their partners, and to encourage couples testing, however there is no evidence on how to effectively do it. Researchers and policy makers need to find ways to do this respecting human rights of people living with HIV but also placing women's health as a high priority.
Additionally, it is important to change the perception of the healthcare community in Mexico of virtually no risk for HIV infection among women. There must be concerted efforts to encourage testing for victims of sexual abuse. A higher attention should be given to women in higher risk groups such as those with partners having sex with men and women and partners with a military, police or prison background. Early counseling to encourage disclosure by men living with HIV with female partners should be encouraged [40] . Long-term follow-up should be arranged for sero-discordant couples to provide access to regular screening, counseling and condoms and for sero-concordant couples for monitoring of their sexual and reproductive health needs.
Those providing treatment also need to recognize the socio-economic vulnerability of women and their children. Poverty plays an important role for both sexes but women in the study were significantly more affected.
Conclusion
Significant differences exist between men and women with HIV in Mexico City. Women live in a context of high social and economic vulnerability; while men are characterized by riskier sexual behavior. Therefore, the strategies to address the epidemic among women need to be different than those typically implemented in Mexico and other countries with concentrated epidemics. More complex interventions targeting other determinants beyond sexual behavior are needed. Strategies should pay particular attention to the most vulnerable women and include the provision of information and services in indigenous languages if needed. Furthermore, our results suggest that other structural components must be considered as well and that prevention of HIV is yet another reason to improve women's access to education on reproductive rights, on sexual and reproductive health, and to increase access to economic opportunities and improved living conditions. However, because both sexes face significant socioeconomic disadvantage and stigma, gender issues must be addressed in both prevention and treatment efforts, focusing on equality at work and home, and ensuring access to social protection services. Future strategies to increase awareness, diagnosis and treatment should take this into account in order to try and maximize impact, and monitoring and evaluation should be carried out with attention to gender specific differences.
